Enhancement of hypoxic pulmonary vasoconstriction by almitrine in the dog.
In order to test the hypothesis of enhancement of hypoxic pulmonary vasoconstriction by Almitrine, 12 anesthetized and paralyzed dogs with normal lungs were studied under controlled ventilation. They were ventilated in random sequence with air, 12% O2, and 100% O2, and almitrine (0.1 mg/kg body weight) was infused over 30 min during each O2 mixture. The multiple inert gas elimination technique was used to detect alterations in ventilation-perfusion (VA/Q) mismatching before and during the interventions and to measure cardiac output (QT). Arterial, mixed venous and expired gases, inert gas concentrations, and hemodynamic measurements were made while the dogs were breathing the different O2 mixtures before infusing the drug, near the end of 30 min of infusion and 30 min after infusion had ended. There were no significant changes in pH, PaO2, PaCO2, QT, oxygen uptake, oxygen delivery index, systemic vascular resistance, mean systemic arterial pressure, heart rate, stroke volume index, or VA/Q distribution during the experiment. Significant increases in: (a) pulmonary artery pressure (PA), (b) the pressure difference between PA and pulmonary capillary wedge pressure (PCw), and (c) pulmonary vascular resistance (PVR) occurred when the drug was infused during 12% O2 and air, but not during 100% O2. The PVR increased 59.7% with almitrine infusion during 12% O2 and 38.4% during air breathing (p less than or equal to 0.01), but there was no significant change during 100% O2. Vascular responses were not dependent on the order in which the different O2 mixtures were administered. These data strongly suggest that almitrine enhances hypoxic vasoconstriction in the lung, and this effect may explain reported improvement in PaO2 in hypoxic patients given the drug.